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3,4' -if* (3 -*^;i/*;i/*;t — n^p^7i- ;!/*;!/* 
x;i/) i/7ii;i/x-f;i/, 4, 4' -if* (4-^nn 7ai—fr) V7^—fr 
^-7-frVijfr^t/ u- K 3, 4" -tf* (4-^nn7i-;i/) J?7i- 

;i/X-^;i/i/^j;i/JK^rS/ U— K 4, 4' -fcf* (3-^DD7i-jl') J/7i 

n^/x--r- < n/s;*;i//jf^s/i/- K 3, 4' -fcf* (3-?Dn7i-ji/) 

xz;i/X-r;i/>>^;^^i/l/ - K 4, 4* -tf* (4-7"D : E7x-;P) 

7i-;i/x-f;b^A;^^fi'i/-h, 3, 4 * — fcf* (4 -7^0x71-;!/) 

7x;n;i/a:-^;i/^^;i/^^ri/ K 4, 4' -fcf* ( 3 -7"n^7xijl/ 
) *?7 x.—fr^-TrfrV%fri£*ci/ v — K 3, 4' -If* (3-^n^E^ai — 
^^jc— ;i/x-^;i/^*;bJK=¥i/l/~ K 4, 4' -if* (4-3-K*x 
x;iO i;7x-;i/l-f^^WM/-h, 3, 4' - fcf * (4-3-K7 
i;7xx;i/x-f;i/^^;i/^^ri/U-h, 4, 4' tf* (3-H-F 
7x3) i?7n — frZL-TfrVtifrtflri/ V- K 3, 4' -If* (3-3- 
K7x-A).i?7x-^X-f;i/^;i/^^U-h, 4, 4' -If* (4-h 

U 7 fr it n * ^ ;i/ * ;i/ 7 * — n 3=- 2/ * x — fr ) V7 ^—fr^-^frVijfr^^-i/ 

U-K 3, 4' -¥7>(4-hV7fr*a*?-frXfr7* — a*ri/7 3L=.fr) 
t?73L—fr^-'rfrV-fyfri$*rt/\s- K 4, 4' -fcf* (3-h'j7MD^ 
^;i/*;i/*:t — n3r£/*x— ;i/) i?7xx;n-f;i/i/A;i/^i/i/-K 3, 
4' -if* (3 - h 7fr?tn*^frxfr7* — n^i/*x— i/7xx;n 

-^;i/^^j;i//K^ri/ U- K 4, 4' -If* (4-^n^f;i/7A7tXD^i/ 
7iUl/) ^7xx;i/X-fil/^^i'L'- 3, 4' -If* (4->fn 

^^■;i/*;i/*^ — n^ri/*x— ;b) ^7xx;i/i-f;^*ii/^^i/-h> 4 

, 4' -If* (3-^fTO7*X0Jfi/7xXfl/) y7i-M-fi^A 

;y/K^rS/ 1/— K 3, 4' -if* (3 -^^;i/*;i/^^ — n^sy*xn;i/) ^7 

iXM-r;!/^*;!/^^ 1 ^ V- K 4, 4' — fcf * [ (4-^DD 7xX;i/) 
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-1, 1, 1, 3, 3, 3 -s\3r-V-7)l*U 7°U b?M ^7i-M-f^ 3 
, 4* -bfX[ (4 - * □ □ 7x-Jl/) -1, 1, 1, 3, 3, 3-^*^7)1 

tD7°nt:;Hy7i^;vx-f;K 4, 4* -i^7[ (3-^na7i-;i/) - 

1, 1, 1, 3, 3, 3 -s\*?Vr7J\tHrW?U \£.M i/7i-M-fiK 3, 
4' — tf ^ [ (3-^D07x-^) — 1, 1, 1, 3, 3, 3 -s\3r-V-yjl* 
D7atJMJ/7i-;i/I-f;K 4, 4' -tf * [ (4 -7*0=67x3) -1 

, l, i, 3, 3, 3-/\^^7;i/tD7°ntf;i/]i?7x-;vx-f;k 3, 4 

'• -fcf* [ (4 -7*0^701— }]/) - 1 , 1, 1, 3, 3, 3 -^\^r-9-7;i/^n 
7°D H°;i/].^7ain;i/^:-^;b, 4, 4* - tfX [ (3 -70^7x3) -1, 
1, 1, 3, 3, 3 -^^7 )\/*U7°V M.M ^'7x-iH-f;K 3, 4' 
-tf7x[ (3-7'D : E7x-;i/) -1, 1, 1, 3, 3, 3 -^^7)^X1 7° 

a \*M ^7ain;i/x-^;i', 4, 4' -hfx [ (4 -a- K7x-;b) -l, l 
, 1, 3, 3, 3-/\^-!J-7;btn7°D^;i/]i/7xx;i/X-r;k 3, 4' - 
lf7x[ (4-H-K7x-;i/) -1, 1, 1, 3, 3, 3 -s\*V7 )\/*U-7U 

MM j;7xx;vx-f;i/, 4, 4' -tfx [ (3 -a- K7x- -i, l, 

1, 3, 3, 3 -s\3rV7)l?tU 7°U MM V7 x.— ^m-^K 3, 4' -If 
7s [ (3 -3- K7xX - 1, 1, 1, 3, 3, 3 -s\3rV7 )\s*UZfU M 

;H ^7x- ;t/:c-^;iA 4, 4' -if [ (4 - h u 7;i/^-n^^;i/x;i/7^xi 

D^i/7x-;i/) -1, 1, 1, 3, 3, 3 -s\*rW )\s*UZfU MM ^"7x 

-^X-^;!/, 3, 4' -l^7x[ (4-h'j7;i/tD^f;i/7;b7>j--D^i/7 

x3) -1, 1, 1, 3, 3, 3 -^^7 )\s*U7°U MM ^7x- 

4, 4' -tfX[ (3-h'j7;i/^D^f ;i/7s;i/7*-Ddp^7x-;i/) 

-l, l, l, 3, 3, 3 -^U- 7)\y^ru7°n MM V7x — 3 
, 4' -if7s[ (3- h>j7;i/tn^f ;v7x;i/7^xn^^/7x-;i/) -i, 1 

, 1, 3, 3, 3-A^t7;i/^D^0H°;i/]^7xX;i/X-r;i/, 4, 4' - 
M7. [ (4 -*?-)lX)l7*-n*ri/7x.—M -1, 1, 1, 3, 3, 3-/\ 

^rt7;btn^Dtf;i/]^7xx;i/x-f;k 3, 4' - tfx [ (4 -^f;i/7>;i/ 
7^-D^^7x-;i/) -1, 1, 1, 3, 3, 3-Adrt7;i/tn7°ne;i/] 
^7xi;H-f;K 4, 4' -lf7>[ (3-^f;i/7;i/7t-D^ri/7x-;i/ 
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) -l, l, l, 3, 3, 3 -s\3c-v-7)i*u?a fcf;H ;i/x--r;K 

3, 4' -tfx[ (3 ~*?-;i*Jl7* — U3ci/7iL=.)],) -1, 1, 1, 3, 
3, 3 - a ^ 7 n ^ n if M i; 7 x r ;n - f ;k 4, 4' -H'* [ (4 
-?nn7ii;i) fh77Ji/tnif;H ^^iiju-f^ ^, 4' - tf 
^ [ (3-^nn7i-;i/) fh77;WDxf;i/] 2/7xx;i,x-^;k 4, 
4* [ (4-^od7i^) /\dr-9-^;i/^-ayn t:°;i/] i/y^—jin- 

4, 4' -tfX [ (3-^nn7ii;i/) ^^rt7;^tD7 1 ^b^^] ^7 

xx^x-^u, 4, 4' -tr* [ (4 □ □ 731— )i) *v $7 ji^-ay"^- 
jvl j;7i-;vx-f;K 4, 4' -tfx [ (3-^dd7i-W ;f^#7;b 
^rn^;i/] ^7x-;i/i-f;K 4, 4' -tfx [ (4-?nn7i-;i/) f 5 ' 
^j^;b^-n^>^-;i/] ^7x-;i/x-r;K 4, 4' -tf* [ (3-^an7x 
t^^;^ n'O^i/] S/7x_;i/x-f;i/> 4, 4' -n** [ (4-^ 
^;i/^xx;i/) fb57;i/tnif^] s^xx^x-^k 4, 4' -tfx [ 

(3-7*f;i/7x-;i/) fh77;i/tDlfM i/7i-JH-fJK 4, 4* 

- n'^ [ (4-7fJi/7i-;i/) ^^7 )\j*ut°u\Z)\,] ^7ii;i/i-fib 

\ 4, 4' -fcfX [ (3-7f;b7i-W ^^rif^^Tj-D^n tf;b] J/7i- 

;i,x-^;k 4, 4' -tfx [ (4-7f;i7i-^ # ^;i/^-n^>;u] 
i;7i-M-f;K 4, 4* -i^* [ (3 -^;i/^o:x;i/) ^-^^^;i/^*n 
7*^)11 i?7i3i-riK 4, 4* -ix'x [ (4 -^^-iiy tJj7 
jVTfu^y^ji] ^7x-;i/x-f;k 4, 4' -n*^. [ ( 3 -zf^-jv 7 xx;i/ 

) "ril 7)1* U^y^Jll V7 xX^x-^K 4, 4' - tf;* [ (4-3-K 
7xx;i/) fh77MDXf;i/] i/7i-M-f;K 4, 4' -tfX [ (3 
-3-F7iX;i/) fh77MDXfM ^7i-JH-f;K 4, 4' - tf 
X [ (4-3-F7xX;y) /\dpt7;i/^D7°D i/7i^jH-f;K 4 

, 4' -bf* [ (3-3 - F7iUI/) s\*V7 )\s*U7°U\?)\;~\ i/'7xUl/X 
4, 4* -tfX [ (4-3-F7xX;i/) # 7)l*U 7^Jl] V7 

xx;i/x-^;i/> 4, 4* -tf* [ (3-a-K7xx;i/) ^-^^^^^n^ 
£/^xx;i/x-^-;i^ 4, 4* -bfx [ (4-3 - F7x-ii/) rA7;W 

n^>^;i/] i/'7xXM-f;K 4, 4' -bf* [ (3 -3- F7xXjl/) 
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o^f;v7s;i/7*-D^i/7x-;v) fh77ji/tnxf;i/] >/7i-iH-f 

A/, 4, 4' -tf;* [ (3-bU7^*D>lf^^7*-D#i/7i-^) "r 

h77Mnif^] i/^oi^;i/x-^-;i/, 4, 4' -tf^ [ (4-h'J7M 
4, 4' -tf* [ (3-h'j7Ma^m;V7^-n^i/7x^i/)' 

s\3r J 9"7)l*U-7u¥)ll i/7i-M-f;k 4, 4' -If* [ (4~h'j7 

-tJI. 4, 4' -tfx [ (3 - h u ^;i/^-n ^^;i/^.;i/^*zindr^7ai^;i/ 
) i?^x-;b3i-^;i/> 4, 4' -ifx [ (4-hU7 

-■5^;k 4, 4' -trx [ (3 - h u ^;i/>rn ^^;i/x;i/^^~n^s>^ai~;i/ 
) "r^yjv^-u^y^jvl j;7i3i-fiK 4, 4' -tf* [ (4-*^;i/ 

7^7*-D^J/7ii;b) fh77;i/tDXf;i/] ^^i^l/X-f^K 4, 
4' - If J* [ (3 - t^Jl/XJ]/?* — D^ri/7ix;i/) fF77M0Xfjl/] 

i/7xx;i/x-f;K 4, 4' -ifx [ (4-^f;i/x;i/7*xn^>>7xx;v 
) s\*V7 )\s*U7°U\Z)\s~\ V7 x. — )h^-'r)V, 4, 4 ' - [ (3-*^- 

;b^;i/7txn^i/7xx;i/) )b*u -fu \f. i/7xx;bx-rik 

4, 4' [ (4 -t^-nxjiyx-ziirZ/y 3L—)i) -fit frjmzr?- 

i?7xXj|/X-f^ 4, 4' -tfx [ (3 -*^;bX;i/:7#XLn3f £/7;x. 

— ;]/) t^^7;wn7f;i/] i?7xx;i/x-f^, 4, 4' -if* [ (4-* 

4, 4* -if* [ (3 -*?-)ix)i7*-n**/7 ?jj7;i*v<y?- 
^7xx;i/x-f;^^W5^i:^t5. 
[0 0 5 0] 

mme*; rm-m^: (5) • ~ (7) * T*mt>znz>^mm 

[0 0 5 1 ] 
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[ft 9 ] 



Ff R' 




• • • (.5) 



[0 0 5 2] 
lit 1 0 ] 




• • • (6) 



• [0 0 5 3] 
lit 1 1 ] 




• • • (7) * 



[0 0 5 4] 

ddT*, (5) ' ~ (7) ' cfJ(Z>Xfc <fctKR 9 ~R 16 ttt&SH-«^ (5 

) ~ (7) £.m-T*2bV. R~R' tt— J»5*S (4) ' £|Sl--e&£o 
[0 0 5 5] 

-flasS (5) * -e^jbstis^y v-Bto^ttW*: btn m-^^ nn^> 

u^-t/^yify, 2, 4-i/'^nnb;n>, 2, 4-s?^D€h;n>, 2, 
4 — 1?3 — K h;i/x>, 3, 5-i/^nnb;i/x>, 3, 5 - s^n^t h;i/x> 
, 3, 5 -^a- K h;bx>, 2, 6-y^nabM>; 2, e-s^n^h 
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;i/x>, 2, 6 -PB— Kh;bx>, 3, 5 - 7 * -n 3f is h ;i/x 
2, 6 xn3ri> h;i/x>, 2, 4-^^nn^>^/hU 

7M5>f K, 2, 4-i?^n ; E^>!;hy7W7'fK, 2, 

>!/h'J7;i/^7^F, 3, 5-i;^nn/<>i;h'j7M7'f K, 3, 5-v 
, 3-^:7*13^-2, 4, 5, 6 -7- b^yivytwon y*$*m?*z. fc#T* 

[0 0 5 6] 

— JR^S (6) * vmtiZn&tJ V-B<Z)^Mi:LTl±, 4' -^cn 

y^>-2, 4-i?^nn^>y7i;x 2, 5-^?nn-4' -7x;^p 
i/^y^jy^jy, p-y^nax^fx p-^n^^yfx p-^s- 
K^>i?>, p -i?*7-)iX)i-7* — a3ci/s<y\£ y, 2, 
>, 2, 5 -^70^ h;bx>, 2, K h;i/x>, 2, 5-s?*^;i/ 

X;i/^7fxn^ri/^>if 2, 5 -i/^DD - p -*ri/Uy. 2, 5-^:/n 

^- p -3r>>^>, 2, 5 -s?a- K- p vy, 2, 5-i/^nn^>!/ 
N'J7;vt7-f K, 2, 5 - i/'7D€ / Oy"h 'J 7;i/^7^f K> 2, 5-^3- 
K^>V , h'J7;i/t7>fF, 1, 4-*?*nn-2, 3, 5, 6 --^ ^;i/7r 
v<y&y, l, 4-^7n : E-2, 3, 5, 6 -9- V^? frJruKyH l 
, 4-^3-K-2, 3, 5, 6 -7- V*?? )\s*w<yi£ y^*m7ZZ.£tfT* 

IS. 

[0 0 5 7] 

-JR^C (7) * T^fc^tlS^ ~?-B<DMtftmt hXlt. 4, 4' - 
i/7n?if7i-jK 4, 4' -^3- Ktf7 ix;i/, 4, 4' 
7^-D^i/tf7i^;K 4, 4' -^^^;i/^;b7*xn^rSy- 3, 3' -t? 
7n^-;i'hr7i-;K 4, 4' S/*^;i/*;i/:7tfxa:3rS/- 3 , 3' 
f;nf7i-;i/, 4, 4' -^^f;b7>;i/7t-a^t/-3, 3' -i/y,i*u 

t'7i-jk 4, 4' -^f;i/7>;V7^-D^ri/-3, 3' , 5, 5' h 

^yjhjra ^y^—jv, 4, 4' -Vy^u^rt? # y)i7tu\?7 3L—/i^zmf 
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[0 0 5 8] 

JSU:<Z>-JR5£ (5) ' ~ (7) ' T'^fc^tiS^y >?-B<D?*>. ItfSB^tC 
, 5-i?^DD^>!/7i;X 4' -7cny^i/-2, A - V V U U 7 

olJ>, 4' -7i;^i/7x-;i/-2, s-^^nn/Oi/i-h, 4' -7 
#;»£L<, #tc-«g^; (4) ' T-^bSftS^y v-A££Si§rb£i:#lc 

u-^'[^^©aM«;^^cft4^fe]S^«^K^^^l■5r^*^e>4 , -7 

[0 0 5 9] 

(5) * - (7) • T*mt>ztiz^Mit&®<Dmfrbmiznfr&&< m 

V~A<D^/§*&> 5~6'0€;i/%, L<&7~5 0^;i/%, 

7 4 0-9 511%, ^tl<}i5 0~9 3li%t$,S o 

-fib, *fiA^l-r^T'^t5i^ -TO A - O -#&A - ©m-S-tt 
3~4 0W/o, t/<l£5~3 5^;1/%T*3d£ 0 

[0 0 6 0] 

=e;v-Bi:bt-jRS (5) ' Tf^fcstis%©&^v^s*^fcti, 
■£<z>f![-£li, ^yv-A, B<z>*&ff-K:*fru L<&5 o^;i,%j^t> £<=>fc 

[0 0 6 1 ] 

L<li2 0^;i/%j^_h©$SHh'rsz:i:lcJ; y, tyT-A, B©^#:^ta 
f ic *f i- 3 ^^tt tc m n £ & © n & y , ^-7-4^ tfi «r IB £ & £ . 

[0 0 6 2] 

ifefc, V-B hL hT-ffi& (7) ' T*mt>Z*lZ> : b(D*:m^2>m&lZte, 
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[0 0 6 3] 

*.r, ^&m&*ftm&t* n fem®±m& m^x&j: <, se>jck 

[0 0 6 4] 
[0 0 6 5] 

irffHSH^il ITtt, h'J7x-MX70, 2, 2' -lftfy^> 
, l, 5-i/^nt^^i/'i>, l, 3 -t^x (i/7i-;i/^ y ) zfurt 

ym *m-f z> z t #r* ^ s c 

[0 0 6 6] 
[0 0 6 7] 

x ( h u 7x^x7-/ » , mt-vtrfr (2, 2' trtfu^>) , JHt- 
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y>T)\s (2, 2' wv*?y) , a^ft-^^r^ (2, 2' tfn°y^>) , TO 
^y^b (2, 2' tftfU^>) , tfx (l, 5 -*/9u*9 9Vx.y) n-/>r 

[0 0 6 8] 

U«7A. Mth'j^A, Mtb'J^A, a^bth'j^A, »h'J7A 
^ifOth'J'J/Aft^, ^yflSjbU M*'J7A, Aft^U^A, 3? 

[0 0 6 9] 

*(Di&<Dm*. tfoU—M& (4) ' ~ (7) * T*mt>2ftZ>^;*?-A, B(Dm 
ff-l ^WC^fU jiSl±0. 0 0 0 1~10^K fSKiJO. 0 1~0. 5 

^M-^So o. o o o i ^E^weji, fi^MiiS^^tcjiff-tir-r, 10^1/ 

[0 0 7 0] 

BfrfBS^^M*fe{i^©^i ^;wc*fu il?fmo. i~ioo^ #£U< 
Bi~iow$)5. o. l ^E^^-eii, M^ffiA^^B^fc^U, 100 

[0 0 7 1 ] 

t&SE««#CfcttSM^©*fci:, tfrflB— (4) ' ~ (7) ' -e^fcSti 
s^yv-A, B©i^ft i ^e;wc*fu iiStto. l-ioo^, #£L<& 
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1^10^7*5. 0. i*E/i/5fctfn*tt, m^#?)54Hlfrti:T, i0 0=E;b£ 

[0 0 7 2] 

, tuia-^ (4) ' ~ (7) • vmfrznz'tj 7-a, BODaami ^;wc*f 

u Sl^tto. ooi-ioom $3F£b<teo. oi~iw»5. o. 

o o i^/i/*sn?tt, *^as&±tf&&jfi#^#-e&»;, i o o^j^ii 

[0 0 7 3] 

h\ N-^f;i/-2-ifn'JK>, r-^fn7^>x r-^n^^^A^ 
s.. i^fiUti, iftio~2ooic, #*L<te5 o~8 oic-e&'y, 

• Ktt, MltttO. 5~10 0HIS, #*L<ttl~4 O^T'feS. 
[0 0 7 4] 

, 1, 000 — 1, 0 00, 000, ^tb<lil, 5 0 0 — 2 0 0, ooot 
[0 0 7 5] 

30— 1250c m _1 ©C -O-C^IR. 1 640—1660 cm" 1 fflC = 0® 
JR#tC«fc»J, J&Wi^i&jtC&PjlX'^ Ml/ (1H-NMR) ©6. 8-8. Op 

[0 0 7 6] 

6) ' TfatbSft*^ V-BSr^VAT,. ttflB-jRj* (4) g^tf-I^ (6) 
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fcJ&i&te. #C5£ (8) t^tlii^^S. 
[0 0 7 7] 
lit 1 2 ] 




(iU ru mtt 1 Ji4±(DW»* n' , m' (Jolilt© 

[0 0 7 8] 

o Mmx)i*yfcizH^z>mM£.hr&. Miii n-s\*vy^<D$nt7kmm 
a n y y itm.it & m if s z. t # s . 

[0 0 7 9] 

tSfSa^^/^^-fbcDM/SffiSttWiciRllSttJ&v^, iiStt- 5 o~2 o o°c, n 

0. 5~1 0 0 0m ^ib<ttl~2 0 0HTO5 o 
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[0 0 8 0] 

I^ft&i^tSfffiBO 1 a - hfCf bt, it^O. 0 5- 
21, #£L<ttO. 3-1. 5fflt&4. 0. 0'5«it(t #£>*lfcjKy 

7'J-i/>M^x;i/*>»^a h y, 21 

[0 0 8 1 ] 

^ t&fB^y yv-uy&m&ifcoxKfryitmiiLTiz. m&Atfso^? 

. 5 — 3. Ome q/gO-f tStiCAW^ 
[0 0 8 2] 

i&iBjKyry-u>^M^x;i/*>fb^©«3ttt, ^^mwikxk* ^jvco 

1030 — 1045c m" 1 , 1160— 1 190c m _1 (Z> S = O&JK, 113 0 
— 1 2 5 0 c m -1 (DC-0-CPS^ 1640 — 1660c m _1 tf) C = OI&lK^ 
lCJ:y, £vitt8HB£C&ft:*'<* h;i/ (1 H-NMR) <Z>6. 8-8. 0 p p m 

[0 0 8 3] 

t&im&*«#»«tt, tJfiBJKyry-i/^ifts^^-n/^v^s: 
vnmzi*:z>z.£K&vm3kir2>z.}itfT*i*z> e Kb&mmmm 1 1 x », mm 

, i;^^;i/x;i/3j%^S/ h\ n, N-i?**jitfs)i&y* k, n, N-^*^;i/y 
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[0 0 8 4] 

[0 0 8 5] 

[»Jl~4MJ:bfMl, 2] 
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